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(54)Tit1e: METHOD FOR MODIFYING MOISTURE ABSORBING/RELEASING PROPERTIES OF CELLULOSIC FIBERS 


(57) Abstract 

A method for modifying cellulosic fibers by improving the moisture absorbing/releasing properties of the fibers without sacrificing the 
handle inherent therein and without embrittling the same; and cellulosic fibers improved in the moisture absorbing/releasing properties by 
the above method. The method comprises treating cellulosic fibers with an endo cellulase having a cellulose-bonded water content variation 
activity value as defined below of at least 105 and an Avicelase activity of at most IO* 2 unit per unit of the CMCase activity. Cellulose- 
bonded water content variation activity value. This is a relative value of an initial variation in the bonded water content of a cotton powder 
used as the substrate treated with the cellulase by presuming the bonded water content of a non-cellulase- treated cotton powder to be 100. 
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M'M (Hygroscopicity) te*»|*30ffl*Hffi©!fc#J£*fc"$-0*fc& 
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* * 

4&T1TZ>&<D 2 tlT^lt. m?L\3. f^H^^l^j 48, P487-492 

OSd'' 1 . &£#*«iifc:hn5£U 3 JP-B-6 0 

- 2 8 8 4 8 lCtt-fe;'Uo-X*Jg3iR7S >-N-^-+U--l' KfcigtflU 

6 # o $ -t ; v p - x * a is $ * t % e> n * -t ; v □ - t. $ n a # w ^ $ n t 

H^*ffiLTL*lri, ^&&StM#T#&t^ (Fermentation 
Technology Today, p. 719-725, Society of Fermentation Technology, 
Osaka (1972) RtfBiochem. J., 128, PI 1 83-1 1 92 Cl 972) ) . 

^fe-t;i/D-^^t8«ioasi:K©<i&, ^noi&i, ^a$fi«, fi«j$s© 

* it B£ Jh M * S * <D %) 3k ifi ± ) V 7 - if m £ £ 7L 5 Z. t T M W T * * . 

7 — if (1, 4-0, 3; 1, 4)-/3 -D-glucan 4-glucanohydrolase, EC 3.2.1.4) 
tX+ySS-fe;^— £ (1, 4-/3 -D-glucan eel lobiohydrolase. EC 3.2.1. 
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91) lZftm£tl2>t%&e>nT£1Z (International Union of 
Biochemistry and Molecular Biology (1992), Enzyme Nomenclature. 
P347 and 358, Academic Press, New York). x> FM-kJly — izfite, -fe 

S. <&U -jRfcx*yjgtt®l*^-fe;i'7 — tfttJSiltt-fe^n-^©^ 
ffi*^<. *«S¥»*l^ffli^^7y^*^$-&.S3S:<!:(J. Biochem. , 
114, P236-245 (1993)), i*T b £ 5 JEttli)^ 

•ti ;u □ - x $ cd m. &m& ig « -t )v u - 7s <d # a mm \z * * < & m £ 

n^o x> Kai-fe;u^— if©3a:^^ctt*|fto*^lSii«^c7>^'A^cf^ffl■r 
J&**ne>ftTV><5 (J. Biochem. , 115, P837-842 (1994)) . ££JP-B-4 
-4311 9 \Ztefaik&t)\'V-Z\Zft^T#M l &-t.)ln-X\Ztt VTm 
Vs^»«tt£^-r*-fe;P7— S (#«&tt*fSfe 500^±©-rz;U^-if) # 
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JP-B-3-50408 0 ttt-feJl/P-^fil'& h*^-T >£WU 

u m $c ir ; u 7 - -tf © % £■ as t u t ± ) v u - x % m m <d m \ z m ^ * s % > 
x * v g? *§ it a a* * # v »t -t j i/ □ - x m m <o £ <t & m ^ x l £ 5 & > $> % 

Mar 3 c t rm l < -tr ;u o - x ^a©® ftstt £ft± $ -£ s c t a« 

TMITV^ Z. 4:^6^1^* (Textile Res. J. 51. P607-613 
(1980) o ^7t, ^)la-X*<Df£&7km*Mfe-rZ>Z\t-C#M 1 mi$,(D 
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-fe ;P o - X & & m T -5 d t \z =t o t -tr ; V u - x ft ?m <o g & m ifijz # < ft 
ft 0, *>"3Avicelasel£ttrt*CMCas.efStt 1 Uni t %tc 0 10 _2 Uni t^TT ft 51 

ft £ J: 0 MSft & t tifc -fe ;i/ n - x ^ Iftlfg £ 3 1> o T ft 
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i * 

ZZ.T\ «RttiH4Gi£tt!Rfi • 1&mmt (Hygroscopicity) 

"5 o 

*Cl£»;:«kD!R;feattAB (Hygroscopicity) &5fc#Lfc-fe;Po-x«JliO 

KiK Z.0X(»/v)O3 7h>/^^-(J, Biochem., 114, P230-235 
(1993) IB«ctf>t>£>) £M£-&£50mMl§M (^tt*£(pH 5.0 &T) 
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* 

vmGitmwti- b v v &mmm* +tt«-(pH 5.0 ~8. Q)(om^\to >m 
pt^* »j«(ph 8. 0 «i) (Dmsittfv isymmm 

i^Ji^50 CMCase-Unit/ml £&5li{;:^;U7--fe'£flD;L> 30t:, lOOrpm 
iSf®fl£©#-T30 , C, lOOrpmT ZmMMlstzU y b >£ffl(^7c) . Rfc 

(D ^M^SMMft (DSC) KJ;3i?§£7j<»<E>$]£ 

UE&U. Biochem. , 115, P837-842 (1994)) *^%\ZUT (Dfi&Tn y 

*miWfflffiJ£T\Z&%m&VtmtLtc a DS C%%m-£)]s (Ag70 
L 20- 160 %(w/w) <DM®A7k*m^T5c£®mLtz'&, M (50*C) & 

ny b >it>y;Hd^€»{g4 SfflicLfc. 7K<D*B&&£$J3rr£fc& 
©MKTglibTDSC (SSC-5200H ; -fe-T D-m^) £flH>> TO 
-fe;i'&3O , C^e)-5Ot:^T8'C/^03$^-Ir^^-r^^<!:T, -14*CitJ 
m\z&CZ&&7k<Dm&\zft?%t&¥-t?$:W\%.Lfz. y h>+h> 
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> 

±)la-X^7Km^m^^mtLfzo ft, H>flH£7kM 

d^T, *S-&**©SKiS:ill^"r5*ffitt "E. Hoshino et al.. J. 
Biochem. 115, P837-842 (1 994)" fc!2IR$nTtr>3#i£T?&a. 
#5891T/1H>&tt*x> Kg|-fe;i,7-if«, Avicelaseffittrt* 
CMCaseStt lUnit^fc D 10- 2 l)ni tU*TT& £ £ t^5T*5. 
Avicelase«tt#*CMCaseM'l4 1 Uni t % tc 0 10" 2 Uni t § £ :£ BJ <p $j n 

^OCMCaseiSttRtfAvicelaseiSte 

• CMCaseJS&0«!J£fe 

fcJfot&tpT'O)* )l#3ri'*^)\'±)Vn-7. (CMC, ¥^^*55,000, 
fi&g 250, IlfO. 65-0. 75 ; S«*£ (flc) 3S> 1 % 

(w/v) tssiissijsft o.9mi (ph 5. o&T) (Dmsizmmg. 

50mM(D§t^^- h U ^Alii, 4"I4^ (pH 5. 0~8. 0) ©*§-&«ifcli&50nM 
®U>B&S«Sc, P7;WJ« (PH 8. 0&±) ®41£ttil$«gl00inM CD£* 
U tC ffligftft 0. lnl&inAT4(rC-e20#MEJfc 

£J£*& lmlODNS^fe^ (NaOH 1.6% (w/v) , 3. 5- h □ 
VFJVmo. 5% (w/v) , MH^#U£A^hU^A30%(w/v))£;ta*.T5# 
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• AvicelaseffittcDiflJ^fe 
SfS^t©7 t'ir;KAvicel, Art. 2331; E. Mercktt®!) ©Hlg^ 

i%(w/v) tt£z>Mu&mmm3m\ m&m (ph 5. oj^t) (om^tmm 

mSOMOm&j- h U ^AiUflT^ (pH 5. 0~8. 0)O^^«HJg^50 

mM<D'J >^Hir$L 1I7;1/*U^ (pH 8. 0^±) O^te^iS^lOOmM©^ 
Uy>IW) ^iI^©§i^Mlinl£}ra;LT40 , C. i&sp^ 100 
rpmlCT£jfo£-frfc. KJfo&, £J«£ 5 #^5t$ L , i§<i>#gi (3, OOOrpnu 

10#) KckoT7eiz;t/M£M£-fr£. ±M2ml£#ISU lml<£> 
PHBAHM (4-tHD^^IS|tF7yh' 1. 5%(w/v) , NaOH 
2. 0%(w/v))^JPAT10^r B ^*LT^fe$-&7Cc ^ fe^, U%\Z^h 

(\$ftm&) > 4ml©^*>£&7K£iD;lTck<^&Lfcl£> 410 nmTcD 

-7s mm <DW7m * z> m mm * 1 oo un i 1 1 &m l & . 

*%w\zm^<bnz>~t)iy— t*tixtt> »b*i#3. soft* ®iHc£<# 
0j icffl ^ e n § -t )v ? - -tf ogi t v x tot c^-r t> <d&m^ £ 

tiit, /5^Avicelaseef4^CMCase«'t4lUnit^/!:Dl0- 2 Unit ^TT*S 
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(1) Bacillus Jg . 

(2) Cellvibrio Jg 

WAtf, Cel lvibrio fulvus , Cellvibrio gilvus , Cel Ivibrio 
vulgaris 

(3) Cel lulomonas M 

Cel lulomonas f lavigena , Cel lulomonas uda 

(4) Pseudomonas JH 

MXit, Pseudomonas f luorescens 

(5) Sporocytophaga Jg 

Sporocytophaga myxococcoides 

(6) Acet ivibr io jjg 

^JAJi, Acet ivibrio cel luolyt icus 

(7) Clostr idium ffl 

Clostridium acetobutylium , Clostridium s tercorar ium . 
Clostridium thermocel lulaseum , Clostridium thermocel lum , 
Clostridium lochheadi i , Clostridium longisporum 

(8) Copfococcus 'JB 

(9) Bacter ioides Jl 

Bactericides succinogenes 

(10) Butyri vibr io lg 

#J*Ji» Butyr ivibr io f ibrisolvens 

(11) Treponema l! 

Treponema bryant i i 
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(12) Ruminococcus 

0»J*.tf* Ruminococcus albus , Rumi nococcus flavefaciens 

(13) Streptomyces 


Streptomyces f lavogr iseus 

(14) Thermoact inomyces fj 

(15) Thermonospola JR 

#I*:ftf. Thermonospola curvata , Thermonospol a fusca 
[2] «*fcjg«T5fc©i:LT 
(1) Chaetomium 


Chaetomium eel lulolyt icum , Chaetomium thermophi le 
Chaetomium globosum 
(2) Humicola, 


MAlf* Humicola insolens , Hum i col a grisea var. thermoidea 
(3) Mycel iophthola H 

Mycel iophthola eel lulophi lum , Mycel iophthola 
thermophi le 


(4) Sporotrichum 

Sporotrichum pruinosum , Sporotrichum pul verulentum , 
Sporotrichum thermophi le , Sporotrichum dimorphosporum 

(5) Tal aromyces jgj 

#!l;ittf* Talaromyces emersoni i 

(6) Thermoascus JI 

Thermoascus aurant iacus 

(7) Thielavla JH 
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Thielavia terres-tr is 
(8) AcremoniumJS 


(9) . Agar icus 

Agar icus b i sporus 

(10) Alternaria, 


Al ternaria al ternata 

(11) Aspergi 1 lus Jii 
&\%-\1ts Aspergillus aculeatus , Aspergillus f lavus , 

Aspergillus foetidus , Aspergi 1 1 us fumigatus , 
Aspergillus niger , Aspergillus oryzae , Aspergillus 
sai to i . Aspergillus sojae , Aspergillus terreus , 
Aspergi 1 lus went i i 

(12) Botryodiplodia /g 

M*-\£s Botryodiplodia theobrormae 

(13) Fusariuni 

Fusarium avenaceum , Fusarium 1 ini , Fusarium moni 1 i forme . 
Fusarium solani , Fusarium oxysporum , Fusarium 
bulbigenum , Fusarium equiset i , Fusarium later i t ium 

(14) Irpex JS 

Irpex lacteus 

(15) Myrothecium jg 

Myrothecium verrucaria 

(16) Neurospora, 


fflTilf, Neurospora crassa 
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(17) Penici Ilium 
fflXl$, Penici 1 1 i urn funiculosum , Penici 1 1 ium iriensis , 

Penici 1 1 ium notatum , Penici 1 1 ium putpurogenum t 
Penici 1 1 ium variable , Penici 1 1 ium verruculosum 

(18) Pestalot iopsis Jl 

ffl%-&* Pestalotiopsis westerdi jkii , Pestalotiopsis versicolor 

(19) Pleurotus M 

ffl&$£* Pleurotus sojor-caju 

(20) Polyporus H 

Polyporus shweini tzi i , Polyporus versicolor , 
Polyporus tul ipi ferae 

(21) Poria M 

fflz.lt s Por ia placenta 

(22) Pycnoporus iS 

fflz.\1£o Pycnoporus c innabarinus 

(23) Pyricularia Jg 

#!J*J£\ Pyr icularia oryzae 

(24) Rh i z'opus JS 

ffl%.&* Rhizopus j avanicus 

(25) Sch izophy 1 lum jg 

#J*Ji\ Schi zophy 1 Ium commune 

(26) Sclerot ium jgj 

fflPLii, Sclerotium rolfsii 


(27) Scy tal idium. 
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Scytal idium 1 ignocola 

(28) Termi tomyces M 

ffl7L\~£> Term i tomyces clypeatus 

(29) Thielavia H 

Thielavia terrestris 

(30) Trametes jj 

fflZ-ltfy Trametes sanguinea 

(31) Trichoderma ffl 

#JxJ£> Trichoderma koningi i , Trichoderma longibrachiatum , 
Tr ichoderma reesei , Trichoderma vi r i de 

\t, MXlf Sl rep tomyces sp. KSM-26 W (fteft : B *@T305^^m^ < « 
TrT)jCl-l-3\ M*Xll8ffil&£ffrX¥XMiaffiffl3fcl?N ^K»^ PERM P 
-13548), Bacillus sp. KSM-366& (IiSI^^^If IiSiW, 
®gf6#-^ FERM P-14772K Bacillus sp. UC-4 $ (X$t&fl5(££ifrXf: 
xmmffiWftFft * SSf6#-^ FERM P-.14451), Bacillus sp. UC-43& (X 
*8ffiK£lfrX^X*ftffiffl3fc/3>r, ffi^f6#^ FERM P-14452), Irpex 
lacteus (J. Biochem. . 87. P1625-1634 (1980)fE$£) ^©4It5i$^ 
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■ 

7 CMCaseStti: bTO. 01-10, OOOUnit/U «/ #£L<te 
0. 1-1, 000 Unit/'J y ICJf * L < fct 1 -500 Unit/'J y -fc 

;i/p-7.^i^||^ 0. 001-80Sl:%<h7i^f!]^TP^Lfc7j<Jg^-C'fe;i'O 

Mfflv-K Mfflv-h^, SKttiH4©S*$n 
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« 

Q Streptomyces sp. KSM-26 # IifJIM 
(£Bf : B#I1t305^M^O< tftinfcl-1-3) ) > FERM P-13 

548)?:, -n-HJX>h • 7 □ X £ t>Tii&ff-72li#P B 1i&* b 
ll#£^#l8gLT?#S>n£i&«$£iS£#® (30~80%(w/v) 

£^-fe;i^--te?c-i ti&ffit-s. 

© Bacillus sp. UC-4 t IiKIi^f, gf£# 
# FERM P-1445D&, -jl- h U X> f> • LT&Wr 

72mmmm ja^fsi lt* & nfc«*«*fit^^ia (3o~ 

80% (w/v)fiSfnii#) U £j5frt*@I!#£SMg&»LTI!^»;fc£®fc. 

<D Bacillus sp. UC-43»(Iilfe«|££iftI«ii&ffiW&m, Sf6# 
*f FERM P-14452)£> "a- h U X> h • £ LT&fh 

72l#fi8J&itLfc&, M#£3i'i>#fiLT#bft£ig«^£^#iIi(30~ 
80% (w/v)tS?P®^» U 4^T5ii^^ltMlTi«$t#fco 
*^^^«^-t;i/^-iiC-3 ^B§fET5. 

© Bacillus sp. KSM-366$c (Iiftffi|g4^l¥lift»lilf^Br, § 
f£#-^ FERM P-14772)£, Ij- h ijl> h • ^UX^m^MtLX 

(30-80% (w/v) g&*p®#) u £/«T*ss!#£s&&ffijftLTBMs» 

— bfC-4 £H£fET3o 
© Irpex lacteus (D£;gT5x> Fjg-feJl'?-- tfEn-1 (J. Biochem. , 87, 
PI 625-1 634 CI 980) HEtt^Sc -C#£*t$£o D n ) 
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©J P-B-4-4 3 1 1 9.43ctl/ "Agric. Biol'. Chem. , 53, P1275- 
1281 (1 989)" fcEftSnTHa Bacillus sp. KSM-635& <7)±M? Z>± )]/ 

CD Irpex lacleus OfegT 5x:fryii-fe;i/7— -gEx-1 (J. Biochem. . 84, 
PI 21 7-1226 (1 978) ^fBSfcO^&T^fcfjtM) 

<D TfTlgizjl/^— £T&5-fc;Hf-f A (7 tfyjUxi' ZZ&m (Novo 
Nordisk)) 



■feJU^ — I? 


PH 

mmm.m 

CC) 

AvicelaseSft* 1 

(lO-'Unit 
/CMCase • Unit) 


— M C-l 

122 

i. o 

55 

0. 14 

-tiVy-K C-2 

113 

6. 0 

50 

0. 08 

9! 

□ 

C-3 

110 

6. 0 

45~50 

0. 15 

■fe;.p7--t? c-4 

111 

6. 2 

40 

0. 19 

DD 

Bn-1 

119 

4. 0 

50 

0. 13 

it 

a 


102 

9. 5 

40 

0. 03 

Ex-l 

99 

5. 0 

50 

14. 28 



105 ' 

6. 0 

60 

4. 26 


ft) 

*1 : #-feJl/7— l?OCMCasefi5tt lUnitafcDC^StlSAvicelaseStt 
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mmm 1 ~ 1 5 jt&fci 1 ~ 1 2 

ft, ffj|142. 9g/m 2 , ®£0. 32g/cm 3 ) 
(D □ y V>$>-*)V (Tf7M D D D , «250g/m 2 ) 
® 1/-3>2FM« (if* 130g/m 2 , SBSE 0. 25g/cm 3 ) 

mmKJt^^^mmtLX, &-feJl/?--tf ; 10~ IOO CMCase Unit/ml- 

«-fe;up-^«»iKi«S3gfr 2. 5%(w/v) t^seisiifib, $m 
T3o#isg~2 b'hss • isuc. ^©^, -Hfrk:#8feu m&m, 30<C, 

(rh) ©5S^Tt 24B#ra»ttbfc. mmmrr-mmzmm ltc 

&iz;UD-X^M#©¥M«^cD©©SM (g/m 2 • min)£Hm 

© £j£3l7c«ifi©iais£ 

B^&3&©Rf&±S&£&ifc#Bi&, 1. 0mlSa7C«©iBlj£K«L 
&. 5S7U«©fiiJ£fcJ:£ftTfcS 3, S-^-hD-tf-U^Bfcfc (DNS 
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M'J>&<%) = — x 100 


ft*ttlfcfcfe«, J IS L-1096AS (7^^hU>^ft) fc^Dfc. * 
DfctJU J8ft§l3SBiUfe»f::TfirSU (kgf) £a9j£Lfc. 


%&m'&o&±)\,u-x%m%m&wit&ft-em$L'&. 25^, 65% 

0 nmtmc 
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